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Description 
BACKLIGHT MODULE 

Background of Invention 
[0001] i. Field of the Invention 

[0002] The present invention relates to a backlight module, and 
more specifically, to a backlight module using a plurality 
of point light source generators as light sources. 

[0003] 2. Description of the Prior Art 

[0004] Backlight modules are one of the most important parts of 
liquid crystal displays (LCD), which are widely used in dig- 
ital cameras, personal digital assistants (PDAs), computer 
monitors, and flat panel televisions. Generally, a backlight 
module is installed under a display panel and provides a 
uniform light to the display panel utilizing a light source 
and a diffusing plate, and controls pixel electrodes on the 
display panel to display images. Backlight modules can be 
divided into a direct type with a light source means under 
a display panel, and an edge light type with a light source 
on the edge of the display panel. 



[0005] please refer to Fig.l showing the structure of a conven- 
tional direct type backlight module 10. As shown in Fig.l, 
the backlight module 10 is installed under a display panel 
12 and includes at least one light source generator 14, a 
diffusing sheet 16 installed between the light source gen- 
erator 14 and the display panel 12, a diffusing plate 18 
installed between the light source generator 14 and the 
diffusing sheet 16, and a reflecting plate 20 fixed on a 
housing 22 under the light source generator 14. 

[0006] The light source generator 14 is for providing a light 

source to the display panel 12, the reflecting plate 20 is 
for reflecting the light generated by the light source gen- 
erator 14 upward to increase efficiency of the light source 
generator and provide a brighter output. The diffusing 
plate 18 is for scattering the light generated by the light 
source generator 14 to the diffusing sheet 16, and the 
diffusing sheet 16 can further scatter the light passing 
through it to provide uniform light to the display panel 
12. The housing 22 installed under the reflecting plate 20 
and covering the reflecting plate 20 is for fixing the dif- 
fusing plate 18, the reflecting plate 20, and the light 
source generator 14. Generally, at least one prism sheet 
24 is installed above the diffusing sheet 16 to further 



modify the differences of light intensity so that the light 
received by the display panel 12 has a more uniform light 
intensity distribution. The quantity and the arrangement 
of the prism sheet(s) 24 can be modified according to the 
requirements. 

[0007] The light source generator 14 in the conventional back- 
light module 10 is composed of at least one cold cathode 
fluorescent lamp (CCFL). In order to fulfill the require- 
ments of high brightness , the light source generator 14 
in the conventional backlight module 10 is installed in a 
narrow space.The narrow space often results in the heat 
generated during operation not being successfully dissi- 
pated. When the CCFL is operated for a long time, the 
light tubes may overheat. Additionally, when the tempera- 
ture of the light tubes is over a normal range of 
70°C~80°C, not only the brightness of the backlight mod- 
ule and the life of the light tubes decrease but the high 
temperature may cause low display quality (e.g. poor con- 
trast) of the display panel 12. Additionally, electromag- 
netic interference occurs when the number of CCFL light 
tubes exceeds a typical level, limiting the usage of LCDs 

(e.g. unable to use in an aircraft). 
Summary of Invention 



[0008] ^ is therefore a primary objective of the present invention 
to provide a backlight module without all the disadvan- 
tages of a conventional backlight module. 

[0009] Briefly summarized, a backlight module includes a plural- 
ity of point light source generators, a diffusing plate in- 
stalled on the plurality of point light source generators for 
scattering the light generated by the plurality of point 
light source generators, and a diffusing sheet installed 
above the diffusing plate for diffusing the light emitted 
from the diffusing plate. 

[0010] The present invention utilizes the plurality of point light 
source generators and uniforms the light with a plurality 
of scattering apertures and scattering patterns on the dif- 
fusing plate, not only providing a reliable light source, but 
also resolving the problems of the prior art using CCFLs 
as light sources. 

[0011] These and other objectives of the present invention will no 
doubt become obvious to those of ordinary skill in the art 
after reading the following detailed description of the pre- 
ferred embodiment that is illustrated in the various fig- 
ures and drawings. 
Brief Description of Drawings 

[0012] pig.l illustrates the structure of a conventional direct type 



backlight module. 

[0013] pig. 2 illustrates the structure of a backlight module ac- 
cording to the present invention. 

[0014] pig. 3 illustrates a top view of the diffusing plate from the 
direction of the point light source generators. 

[0015] Fig. 4 illustrates the structure of another backlight module 
according the present invention. 

[0016] Fig. 5 illustrates the structure of another backlight module 

according to the present invention. 
Detailed Description 

[0017] please refer to Fig. 2 showing the structure of a backlight 
module 50 according to the present invention. As shown 
in Fig. 2, the backlight module 50 is installed under a dis- 
play panel 52 and includes a plurality of point light source 
generators 54, a diffusing plate 56 installed on the point 
light source generators 54 for guiding the light generated 
by the point light source generators 54, a diffusing sheet 
58 installed above the diffusing plate 56 for diffusing the 
light emitted from the diffusing plate 56, a prism sheet 60 
installed above the diffusing sheet 58 for further modify- 
ing the direction of light from the diffusing sheet 58 in 
order to increase the luminance of the backlight module, 
and a brightness enhancement film (DBEF) 62 such as a 



TM 

3M DBEF installed above the prism sheet 60 for increas- 
ing the brightness of the backlight module 50. Notice that 
in this embodiment, the surface of the diffusing plate 56 
opposite to the point light source generators 54 further 
includes a plurality of arc shaped scattering apertures 66. 
The number and position of the scattering apertures 66 
correspond to the number and position of the point light 
source generators 54 in order to scatter the light from the 
point light source generators 54 uniformly. 

[0018] The point light source generators 54 may be light emit- 
ting diodes (LEDs) or other similar light emitting devices 
for providing a stable light source to the backlight module 
50. The BEF 62 is for enhancing the brightness of the light 
output by the backlight module 50 and can be a BEF, a 
dual brightness enhancement film (DBEF), or a polariza- 
tion conversion film (PCF). Furthermore, the diffusing 
plate 56 may include transparent scattering particles 
(transparent materials such as Si0 2 which are not shown) 
or white scattering particles (white materials such as Ti0 2 
which are not shown) for scattering the light entering into 
the diffusing plate 56 uniformly. 

[0019] Moreover, the point light source generators 54 are aligned 
in an array on a printed circuit board (PCB, not shown), or 



aligned in an array under the diffusing plate 56 by means 
of a transparent carrier accompanied bya proper circuit 
arrangement. The backlight module 50 can further include 
a reflecting plate (not shown) installed under the point 
light source generators 54 for reflecting the light gener- 
ated by the point light source generators 54 to increase 
the efficiency of lightsource generators 54. 
[0020] please refer to Fig. 3 showing a top view of the diffusing 
plate 56 from the direction of the point light source gen- 
erators 54. As shown in Fig. 3, the point light source gen- 
erators 54 are distributed uniformly under the diffusing 
plate 56. Notice that the number and arrangement of the 
point light source generators 54 in Fig. 3 is only one ex- 
ample of the present invention and not to be considered 
as limiting.The number and arrangement of the point light 
source generators 54 can be changed according to the 
brightness requirements of the backlight module 50 with- 
out departing from the intended spirit of the present in- 
vention. Moreover, the surface of the diffusing plate 56 
includes a plurality of scattering patterns 64 (partially en- 
larged in Fig. 3) for scattering the light generated by the 
point light source generators 54. The scattering patterns 
64 are composed of arc shaped trenches or V-trenches on 



the surface of the diffusing plate 56, and can be horizon- 
tally lined, vertically lined, obliquely lined or cross-lined 
for a better scattering performance. 

[0021] please refer to Fig. 4 and Fig. 5 showing respectively the 
structures of the backlight modules 81 and 82 according 
to the second and the third embodiment of the present 
invention. The difference from the first embodiment is 
that the shape of scattering apertures 67 and 68 on the 
surface of the diffusing plate 56 is rectangular (as shown 
in Fig. 4) and trapezoidal (as shown in Fig. 5) respectively. 
The scattering apertures 66, 67, and 68are for scattering 
the light generated by the point light source generators 
54 uniformly, and can be designed differently according 
to the scattering performance and is not limited to the 
shapes mentioned above. Moreover, the inner walls of the 
scattering apertures 66, 67, and 68 can further include 
the scattering patterns (not shown) mentioned above to 
increase the performance on scattering. 

[0022] The point light source generators 54 (e.g. LED) are direc- 
tive with a smaller diffusion angle, thus the scattering 
patterns 64, the scattering apertures 66, 67, and 68, and 
the scattering particles on the diffusing plate 56 can ef- 
fectively scatter the light generated by the point light 



source generators 54 to provide a uniform and stable light 
source to a LCD. 
[0023] | n contrast to the prior art, the backlight module uses a 
plurality of LED point light source generators as a light 
source, and scatter the light uniformly by scattering pat- 
terns and scattering apertures on a diffusing plate, while 
avoiding problems such as poor heat dissipation and elec- 
tromagnetic interference according to the prior art using 
CCFL, lengthening the life of an LCD. Moreover, LED have 
a larger range of operating temperature than CCFL and 
are mercury-free, thus the problems of overheating and 
low brightness in the prior art can be resolved. 



